Background. There is growing evidence that regular attendance at religious functions is associated with less cognitive decline (CD). However, little research has investigated factors that may moderate the religious attendance -CD relationship. The present study examined the effects of gender and depressive symptoms on the relationship between religious attendance and CD.
A growing body of literature has documented the salutary effects of religious involvement on various health outcomes. Specifi cally, compared with individuals who attend religious functions less frequently, individuals who often attend religious services have lower levels of functional disability ( 1 , 2 ) , lower prevalence of hypertension ( 3 ) , and better functional recovery following an acute myocardial infarction ( 4 ) . The association between religious involvement and lower mortality is robust ( 5 ), with weekly attendance at religious services accounting for an additional 2 -3 years of life ( 6 ) . Notable, of all the religious and spiritual measures available (e.g., private religious practice, religious affi liation, spirituality), it is religious attendance that has consistently demonstrated to be the most benefi cial to a wide array of health outcomes.
Surprisingly, few studies have investigated the relationship between religious attendance and cognitive decline (CD). Cognitive impairment is an important health outcome affecting many elderly individuals, with the prevalence of dementia climbing from approximately 5% among those in their 70s to 24% for those in their 80s ( 7 ) . A longitudinal study using data from the New Haven Established Populations for the Epidemiologic Studies of the Elderly (EPESE) Survey found that people who attended religious services once a week or more experienced less CD 3 years later than those who attended less than once a week ( 8 ) . This effect remained signifi cant after controlling for other forms of social engagement. The authors suggest that religious attendance, as a religious form of social engagement, has a unique infl uence on cognitive functioning. The effect of regular religious attendance on CD has been replicated in other epidemiological studies using samples of older Mexican Americans ( 9 , 10 ) and older adults from Taiwan ( 11 ) .
Because research on the association of religious attendance to CD is limited, explanations for possible mechanisms that may account for this relationship are not yet well developed. Social elements of religious activities may promote mental stimulation that protects against CD. Indeed, research has found that social disengagement is a risk factor for CD among elderly individuals ( 12 , 13 ) . Stimulating activities have been shown to help build cognitive reserve capacity that delays the manifestation of cognitive diffi culties ( 14 ) . Religious attendance may increase sensory stimulation through activities such as prayer, scripture reading, singing, sermons, philosophical discussions, and socializing.
Another explanation is that engagement in religious activities provides lessons for coping that, in turn, reduce levels of stress, anxiety, and depression. High levels of stress can lead to increased glucocorticoid production, which may damage the hippocampus and affect learning and memory ( 15 ) .
A third explanation is that religious involvement encourages health-enhancing behaviors and discourages risky behaviors. For example, more frequent religious attendance is strongly associated with greater preventive care use, higher levels of exercise, less alcohol use, and never smoking ( 2 , 16 ) .
Hill ( 17 ) suggested in a Guest Editorial in the Journal of Gerontology: Medical Sciences that additional research is needed to test whether this association extends to other regions and other racial -ethnic populations because the current research from the United States only applies to specifi c populations. Hill also stated that previous research has overemphasized main effects, and little is known about potential indirect effects of religious involvement on CD. Moreover, there is a need for adequate control of baseline mental and physical health because the healthiest elderly persons may have self-selected into religious attendance.
The present study attempted to address Hill ' s recommendations using data from the Duke EPESE, which consisted of a large biracial sample of community-dwelling adults from the southeastern United States. Cognitive functioning was assessed both at baseline and at follow-up; therefore, we were able to measure change in cognitive functioning over time. We also controlled for variables associated with both religious attendance and CD, including age, health problems, physical functioning, literacy, and education. Importantly, this is one of the fi rst studies to directly control for the potential effects of social support on CD to help determine whether religious attendance infl uences CD above and beyond general supportive functions. We expected those who more frequently attended religious services to have less CD than less frequent attendees.
Lastly, we examined potential moderators of the relationship between religious attendance and CD, specifi cally gender and depression. Gender differences have been reported between religious attendance and other important health outcomes such as mortality ( 5 , 18 ) , psychological distress ( 19 ) , disability ( 1 ) , and depression ( 20 ) , with the protective effect of religious attendance stronger among women. One explanation for these results is that men and women may express their religious faith differently. For example, women pray more frequently than men ( 21 ) . Therefore, in our study, we expected religious attendance to have a greater infl uence on women than on men in reducing CD. Nevertheless, other studies have found no gender differences in the relationship between religious attendance and CD ( 8 , 9 ) .
We were also interested in whether depressive symptoms moderated the religious attendance -CD relationship. There is growing evidence to support the link between higher levels of depression and faster CD ( 22 -27 ) . We hypothesized that individuals with higher levels of depressive symptoms, those at greater risk for CD, would experience more benefi t cognitively from attending religious services regularly than those with lower levels of depressive symptoms. Indeed, a recent study found that among those with depression, the inverse relationship between church attendance and cognitive functioning was particularly strong ( 10 ) .
We also examined whether the proposed interaction between depressive symptoms and religious attendance would be infl uenced by gender. Individuals at highest risk for CD may derive a unique benefi t from activities that reduce CD. Given that individuals with higher levels of depressive symptoms are at greater risk for CD as compared with individuals with lower levels of depressive symptoms, and given that religious attendance has been shown to confer greater health benefi ts to women as compared with men, we hypothesized that the effect of religious attendance on CD would be particularly strong among women with high levels of depressive symptoms. Specifi cally, more frequent religious attendance would be uniquely benefi cial for women with more depressive symptoms than those with fewer depressive symptoms.
M ethods

Participants
Data were drawn from the Duke EPESE, a multicenter epidemiological investigation of the physical, psychological, and social functioning of community-dwelling adults aged 65 years and older. The sample was composed of residents selected from fi ve contiguous counties in North Carolina. The current study focuses on data from wave 1 ( n = 4,162, 1986 -1987) and wave 2 ( n = 3,314, 1989 -1990). The sampling design strategy has been reported in detail elsewhere ( 28 ) . To summarize, data were collected through in-person interviews. Participants were administered a questionnaire that included detailed information about demographics, psychological, physical, social, and cognitive functioning.
Control Variables
We controlled for several variables that have been found to be associated with religious attendance and CD, including demographic variables, education, literacy, income, marital status, depressive symptoms, social support, as well as health and physical functioning variables.
Measures
A comprehensive demographic section documented the age, gender, race, marital status, income, years of education, and literacy of the participants. Participants were asked to select an income category best representing their income during the last year. Categories were 1 (0 -1,999), 2 (2,000 -2,999), 3 (3,000 -3,999), etc. Participants were assigned a yearly income based on the midpoint of each category (e.g., for category 1, the midpoint of income was $999.50). Income was then entered as a variable ranging from $999.50 to $44,499.50. Interviewers also assessed participants ' literacy based on their ability to read several pieces of written information given to them during the fi rst interview ( 29 ) .
Religious Attendance
To assess religious attendance, participants were asked to indicate how often they go to religious meetings or services. Participants used a 6-point Likert-type scale anchored by " never/almost never " to " more than once a week " . Religious attendance was entered into the present analyses as a continuous variable so as not to lose variability within the item. However, it is important to note that the results remained relatively unchanged when religious attendance was dichotomized at once per week or more and less than once per week, the customary cutoff point used in the previous literature.
Cognitive Functioning
The 10-item Short Portable Mental Status Questionnaire (SPMSQ) ( 30 ) was used to measure global cognition at wave 1 ( a = .74) and wave 2 ( a = .93). Items assessed orientation and knowledge, such as the date, current president, and simple arithmetic. Research has shown good agreement between the SPMSQ and the diagnosis of dementia ( 31 ) as well as the Mental Status Questionnaire ( 32) and other measures of cognitive impairment ( 33 ) . In contrast to other studies that have dichotomized the SPMSQ, in the current study, participants ' errors were summed across items to form a continuous scale (0 -10 errors), with higher scores indicating more diffi culty with cognitive functioning.
Social Support
The measure of perceived support was created from the sum of two items. One item asked if in times of trouble respondents could count on at least some family or friends for support. The other item asked if they could talk with at least some family or friends about their deepest problems. Responses on each item ranged from 1 " Hardly ever " to 3 " Most of the time . " The zero-order correlation between the two items ( r = .4) is considered acceptable ( 34 ) .
Measurement of Depressive Symptoms
A modifi ed Center for Epidemiological Studies-Depression scale (CES-D) ( 35 ) was administered at wave 1 (Cronbach ' s a = .82) ( 36 ) . For ease of administration, a dichotomous response scale was used for each item, coded: 0 " No , " 1 " Yes . " Responses across the 20 items were summed to create a CES-D scale score (0 -20). Higher scores indicate more depressive symptoms.
Physical Functioning
At baseline, three items from the Rosow -Breslau functional health scale ( 37 ) were used to assess physical functioning. Items involved unaided ability to do heavy housework, walk up and down stairs, and walk one-half mile ( a = .79).
Chronic Health Problems
Physicians provided ratings to indicate the negative impact of various medical conditions (stroke, high blood pressure, cancer, diabetes, and hip fracture) on physical health. When a condition was present, the respondent was given a score equal to the mean physician severity rating for that condition. These scores were then summed across conditions. This measure is an index of the severity of overall health problems.
Data Analytic Strategy
Initial analyses were conducted to describe the demographics of the participants as well as the relevant variables included in the subsequent regression analyses.
First, a linear regression analysis was conducted in which we examined the main effect of religious attendance on CD while controlling for variables associated with cognitive functioning. Next, all the variables used in creating the interaction terms (gender, religious attendance, and depressive symptoms) were centered. We created interaction terms for the two-way interactions of gender and religious attendance, religious attendance and depressive symptoms, and depressive symptoms and gender. We then conducted linear regression analyses for each of the two-way interactions. Finally, a linear regression analysis was conducted to test for the three-way interaction between gender, depressive symptoms, and religious attendance. All the lower order two-way interactions were included in this fi nal analysis to test for the three-way interaction.
R esults
Descriptive Statistics
Participants ( N = 2,938) who survived to wave 2 were 45.5% white and 33.0% male. The average age of participants at wave 1 was 72.87 years ( SD = 6.19). Table 1 provides descriptive statistics for the participants by frequency of religious attendance.
Prediction of CD: Linear Regression Analysis
We performed a linear regression analysis with Time 1 religious attendance as the independent variable and Time 2 cognitive errors as the dependent variable, controlling for demographic variables (age, gender, race, and marital status), indices of socioeconomic status (income, literacy, and years of education), physical functioning, chronicity of health problems, Time 1 depressive symptoms, and social support. We also controlled for the number of incorrect responses on the SPMSQ at Time 1, thus removing the variance due to Time 1 cognitive functioning from Time 2 cognitive functioning and allowing for an examination of the effects of each of the other variables in relation to the change in cognitive errors over time (i.e., CD). We found increasing age, African American race, fewer years of education, illiteracy, problems with physical functioning, higher levels of depressive symptoms, and less social support to predict CD. The main effect of religious attendance on CD was signifi cant, F (1,2920) = 11.06, p < .001. As religious attendance increased, CD decreased.
We ran separate linear regression analyses looking at each two-way interaction separately, controlling for all the variables mentioned previously; none of the analyses were signifi cant.
As summarized in Table 2 , we conducted a fi nal linear regression analysis in which we entered the three-way interaction between gender, depressive symptoms, and religious attendance. This interaction was signifi cant, F (1,2920) = 8.98, p < .01.
As shown in Figure 1 , to interpret this interaction, we assessed the two-way interaction between depressive symptoms and religious attendance separately for women and for men. For men, the two-way interaction between depressive symptoms and religious attendance did not reach statistical signifi cance. However , for women, the two-way interaction between depressive symptoms and religious attendance was signifi cant, B = − 0.019, F (1,1953) = 6.67, p = .01. To probe this interaction among women, we assessed the simple effect of religious attendance on CD at 1 SD above and below the mean of the centered CES-D score. For women with high levels of depressive symptoms, less frequent attendance at religious meetings or services was associated with more errors on the SPMSQ over time compared with more frequent attendance, B = − 0.156, F (1,1953) = 18.51, p < .001. However, for women with lower levels of depressive symptoms, frequency of attendance of religious meetings or services was unrelated to CD. As illustrated in Figure 1 , the effect of infrequent religious attendance on CD was more pronounced among women with higher levels of depressive symptoms than those with lower levels of depressive symptoms. (It is notable that there appeared to be an opposite effect for men such that the effect of religious attendance on CD was more pronounced among men with low levels of depressive symptoms than those with higher levels of depressive symptoms. However, this effect did not reach statistical signifi cance.)
D iscussion
Attendance of religious services has been shown to be related to several important health outcomes; however, little research to date has examined whether attendance of religious functions and services is related to CD. We found that more frequent religious attendance at Time 1 was related to less CD over a 3-year period even after controlling for demographic, health status, physical functioning, and socioeconomic variables, as well as social support. Although there was neither a signifi cant two-way interaction between gender and religious attendance nor between depressive symptoms and religious attendance, there was a signifi cant three-way interaction between gender, depressive symptoms, and religious attendance. Specifi cally, the negative impact of infrequent religious attendance on CD was most pronounced among older women with higher levels of depressive symptomatology. Our study addresses several of the gaps in the current literature outlined by Hill (2008) . First, we tested whether the association between religious attendance and CD extended to a biracial sample of community-dwelling older adults from the southeastern United States. Furthermore, we examined the potential indirect effects of religious involvement on CD by testing for interactions with gender and depressive symptoms. We also controlled for baseline mental and physical health to help disentangle the infl uence of these related variables on CD. In particular, the results obtained here provide evidence against the self-selection hypothesis or that cognitively intact individuals are more likely to attend religious services to begin with because we controlled for baseline cognitive functioning.
Religious attendance and involvement may offer cognitive stimulation that can reduce CD among older adults. Indeed, evidence for the cognitive reserve hypothesis ( 38 ) comes from literature that suggests engaging in social and intellectual leisure activities is related to better ability to cope with pathological changes in the brain ( 39 ) . Engaging in such activities may lead to more effi cient cognitive networks that delay the manifestation of cognitive diffi culties.
Unlike Reyes-Ortiz and colleagues (2008), we did not fi nd a two-way interaction between depressive symptoms and religious attendance such that more frequent attendance, compared with less frequent attendance, was related to less CD across individuals with varying levels of depressive symptoms. However, we did fi nd that this relationship depended on gender, with the interaction between depressive symptoms and religious attendance present among females only. Perhaps, public religious activities hold different functions for women than for men or women differ from men in their level of involvement when attending religious services. For many women, church services may offer unique networking opportunities, structure and organization, and sense of purpose ( 19 ) . In fact, there is a strong positive relationship between religious attendance and social contacts (visiting friends, entertaining guests) for women but not for men ( 40 ) . Furthermore, given that women are more religious than men throughout the life span ( 41 ), they may experience greater cognitive benefi t from their cumulative lifetime exposure to religious services. These particular functions of religious attendance may take on more meaning when women are depressed than when they are not depressed. For women, religious attendance may be a unique form of behavioral activation and engagement, which may be useful for reducing levels of distress and improving health. Little stimulation through low religious attendance, coupled with higher levels of depressive symptoms, may put some women at greater risk for CD. In addition, some have found that women are more likely than men to use religion as a form of consolation or coping when faced with health problems ( 42 ) .
Several limitations of this study should be considered. Although religiosity is a multidimensional construct, religious attendance was assessed in our study using a single item. Indeed, Hill ( 17 ) states that this is a weakness of the current literature. Furthermore, cognitive functioning was assessed using a relatively brief screening measure. Although some have found the SPMSQ to be a sensitive and specifi c test for dementia ( 43 ) , others have reported varying levels of sensitivity and specifi city ( 44 ) . Another limitation of the current study is that we cannot rule out potential third variables that may have been operating and were unaccounted for in the present analyses. People who attend religious services may have better lifestyle habits, such as refraining from drinking or smoking, which may be responsible for this relationship. Furthermore, religious attendance may refl ect general level of mental activity (e.g., someone actively involved in a faith community may not only read scripture but may also be more likely to read in general). Lastly, it is possible that people who were experiencing cognitive problems may have disengaged from religious activities at Time 1, thus explaining the observed relationship. Another important issue to acknowledge is the high rate of attrition between Time 1 and Time 2. People who died between these time points were more likely to be older and male as well as have less education, income, and social support. They were more likely to be illiterate and have physical health problems, higher levels of depressive symptoms, less social support, poorer cognitive functioning, and lower levels of religious attendance. Therefore, selective mortality may have attenuated the results, but the infl uence is diffi cult to gauge due to missing data. Thus, the results obtained may not be generalizable to the population as a whole.
Lastly, we examined participants ' current depressive symptoms as a continuous measure, not whether or not participants met criteria for clinical depression. Therefore, we recommend exercising caution in interpreting our results as applying to women who are clinically depressed. Rather, our results indicate that infrequent religious attendance may affect women with higher than average levels of depressive symptoms.
Given the rate of growth of the aging population in the United States and hence the number of individuals with cognitive impairments, it is critical to identify risk factors for CD to help target vulnerable groups. Our fi ndings suggest that religious attendance may serve as a buffer against CD. However, women with higher levels of depressive symptoms who do not attend religious functions may be at greater risk of CD than those who do indeed attend religious services. Given that religious attendance has been shown to be a unique form of social engagement in this and other studies, clinicians may consider assessing religious involvement when asking about their clients ' levels of engagement in social activities. Additionally, it is common for clinicians to encourage depressed clients to resume activities they have disengaged in as part of the treatment for depression (i.e., behavioral activation). For female clients who may have previously enjoyed regularly attending church activities, this research may serve as a form of rationale provision (i.e., that reengagement may not only help with depressive symptoms but also with cognitive functioning in the future) to build client motivation. Figure 1 . Three -way interaction between gender, depression, and religious attendance in predicting cognitive decline, after controlling for demographic, socioeconomic, health-status, physical functioning, Time 1 cognitive functioning, and social support variables (Although there appears to be a two-way interaction between depressive symptoms and religious attendance among men, this interaction was not signifi cant.). SPMSQ = Short Portable Mental Status Questionnaire.
